19
In the current study, we aimed to acquire a general point of view on the effects of PDE4 20 inhibition by rolipram at low concentrations (0.05 mg/kg and 1.0 mg/kg) on whole naive mice heart.
21
We have evaluated the variations of spectral parameters of control and rolipram treated groups as also 
Sample Preparation for FT-IR Studies

23
To eliminate possible biological discrepancy among distinct heart regions where PDE4 activity is not 24 evenly distributed we prepared the samples from whole heart tissue. The whole heart samples were dried in a Labconco freeze drier (Labconco FreeZone®, 6 liter Benchtop Freeze Dry System Model 1 77520) overnight in order to remove the water content. The samples were ground to obtain tissue 2 powder, which were later mixed with dried potassium bromide (KBr) at the ratio of 1/100. The 3 mixture was dried again in the freeze drier for 18 hours to remove all traces of remaining water. And 4 then, in order to obtain same thickness of each pellet same amount of sample was weighted and same 5 pressure ~100kg/cm 2 (1300psi) was applied to produce a thin KBr disk of all samples (Turker-Kaya measured using the frequency corresponding to the center of 80% x height of the peak. The peak area 23 was calculated as related to a linear baseline between two baseline points which involve the 24 maximum peak height. The baseline point was identified according to start and end points of the peak. Later, the corrected area which is the area between the spectrum and the marked baseline within 1 the marker bar limits was found the peak area value of the interested peak. asymmetric and symmetric stretching bands). For RNA/protein ratio, the area under C-N-C stretching
11
(998 cm -1 ) were divided to the sum of the area under the amide I and II bands.
12
The same software was also used for smoothing, baseline correction and normalization
13
processes. The spectra were first smoothed with nineteen-point Savitsky-Golay smooth function to 14 remove the noise. And then, baseline correction was applied based on specific points. And,
15
normalization was performed with respect to specific bands. It should be worth noting that all these 16 procedures were performed only for visual representation of the differences among the groups. For 17 accurate evaluation of the spectral parameters the original average spectrum from each animal was 18 analyzed.
19
In order to predict the alterations in protein secondary structure elements, amide I mode was 
Cluster Analysis
12
Hierarchical cluster analysis was performed on first derivative spectra using the cluster analysis 
Statistical Analysis
20
The results were expressed as 'mean ± standard deviation'. All data were analyzed statistically using 21 non-parametric ANOVA test. A 'p' value less than or equal to 0.05 was considered as statistically 22 significant. The degree of significance was denoted as less than or equal to p<0.05*. 
RESULTS
1
Detailed spectral analysis revealed that there are prominent spectral differences in both rolipram 2 treated groups compared to control ones. Depending on the spectral variations among groups in the 3 region between 4000-800 cm -1 cluster analyses was performed to differentiate the groups. And, three 4 distinct clusters were produced with a high accuracy (success rate 9/9 for 0.05 mg/kg, and 6/7 tissues 5 for 0.1 mg/kg). The resultant dendogram is depicted in Figure 1 .
6
In order to easily demonstrate the details of the spectral differences among the groups, the 7 spectra were showed in two separated regions. cm -1 region, respectively. In Figure 2 , the spectra were normalized with respect to the CH 2
10
asymmetric stretching band at 2925 cm
, and in Figure 3 , the spectra were normalized with respect 11 to the amide I band at 1645 cm −1 for visual demonstration of the spectral variations. The detailed 12 band assignments based upon the literature were given in Table 1 . Table 2 represents detailed analysis Table   18 2, in both treated groups all these areas and area ratios were significantly (p<0.05*) reduced.
19
As demonstrated in Table 2 Table 2 . 
17
The band centered at 990 cm -1 is generally assigned to symmetric stretching mode of dianionic In biological samples although FT-IR spectroscopy gives global information about 9 biomolecules rather than specific ones, it is possible to detect saturated lipids, unsaturated lipids, 10 cholesterol ester, triglycerides, proteins, nucleic acids and carbohydrates, as overall. Therefrom, the 11 current study was conducted to obtain general perspective about the effects of PDE4 inhibition by 12 rolipram on naïve whole mice heart by monitoring the variations in the frequencies, bandwidths and (Table 2 ). Here, it should be pointed out that both used concentrations of components However, it should be also mentioning that, our sample contains all membranous 8 structures within heart tissue such as sarcolemma, plasma membrane, sarcoplasmic reticulum, and 9 nuclear membrane. Since our preparation contains all membrane compartments, membrane related 10 parameters might reflect the differences in all membrane systems in heart from control and rolipram
11
groups from a general perspective.
12
The found decline in the content of phospholipids which also show altered lipid composition may probably have importance for the regulation of protein functions in heart during PDE4 inhibition.
21
As suggested by Kitsis et al. (1996) such abnormalities in these molecules, major structural and 22 functional components of heart tissue, have been postulated to be the cause of contractile dysfunction.
23
These include further cell death and cellular dysfunctions involving contractile proteins, sarcolemma
24
(including associated receptors and channels), sarcoplasmic reticulum and other components of the excitation-contraction coupling apparatus, mitochondria and associated anabolic proteins and various 1 signal transduction. Similarly, it has been reported that unfolded protein response system designed to 2 shut down protein synthesis regulates cardiac sodium current in systolic human heart failure (Gao et increase in random coil whereas a decrease in beta sheet and alpha-helices in both treatment groups.
13
Depending on these spectral variations control and treated groups could be successfully discriminated 14 by cluster analysis. All these monitored parameters are very important for structure of heart tissue and 
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